By using quarterly data from [2001][2002][2003][2004][2005][2006][2007] and applying various approaches, we estimate real equilibrium exchange rate misalignment for Azerbaijani Manat (AZN) and find that AZN is slightly overvalued. Purchasing power parity approach does not explain the equilibrium exchange rate. However using behavioral and permanent equilibrium exchange rate approaches, we find that the relative productivity, terms of trade, trade openness, net foreign assets, government expenditures and oil prices are the main determinants of misalignment.
Introduction
Economies with inflexible nominal exchange rate regimes without necessary policies usually face the real exchange rate misalignment. However, regardless of exchange rate regime, monetary policy makers desire to maintain the real exchange rate close to "equilibrium" in order to avoid negative consequences of exchange rate misalignment. Real exchange rate misalignment is the difference between the long-run equilibrium real exchange rate and the current real exchange rate. Consistent misalignment of the exchange rate results in serious macroeconomic discrepancies. Several emerging, as well as, post-Soviet countries have experienced a currency crisis because of a pegged or less flexible exchange rate regime.
Exchange rate problems and banking crises in Asia and Latin America have been studied extensively 1 . In order to minimize this difference, public policy makers in transition economies first need to estimate the key determinants of exchange rate misalignment.
The economic literature has suggested several approaches to estimate the main determinants of misalignment. Purchasing Power Parity (PPP) approach is used as a basic model to estimate the misalignment. However, the characteristics of transition economies may undermine the applicability of this approach. Several studies that employed this approach had obtained inconsistent results. Furthermore other studies included variables, such as productivity growth differentials, inflation rates and capital inflows to determine potential factors influencing real exchange rates. By studying the determinants of real equilibrium exchange rates in various transition economies, Kemme and Teng (2000) , Egert and Lahreche-Revil (2003) , Kemme and Roy (2003) , and Taylor and Sarno (2001) among others find that the interest rate and productivity differentials are the key determinants of the real exchange rate. Most of these studies use several approaches along with PPP approach, such as Macroeconomic Balance (foreign trade balance -MB) developed by Williamson (1983 Williamson ( , 1994 , Behavioral Equilibrium Exchange Rate (BEER) suggested by McDonald (1998, 2000) , as well as Permanent Equilibrium Exchange Rate (PEER) developed by Beveridge and Nelson (1981) to measure the misalignment in exchange rates. These methods differ in factors they employ to estimate the misalignment. While PPP approach focus on the nominal rate that compensate the relative price differences, MB approach use the rate that equates domestic and foreign trade balance. However, BEER approach calculates the rate that is determined during the long run relationship between the exchange rate and its main determinants. The determinants can be both interest rate differentials and macroeconomic factors. PEER approach utilizes permanent components of these variables to predict the equilibrium real exchange rates.
To our best knowledge the previous literature has not studied the determinants of the equilibrium real exchange rate of Azerbaijani Manat (we use Manat throughout the study) and not identified the best approach among discussed above. Based on the findings of previous studies, we use several methods to determine the main factors affecting the real exchange rate in Azerbaijan. Using quarterly data from 2001-2007, we find that various PPP approaches are not appropriate for estimating equilibrium real exchange rates in Azerbaijan. This may be caused by higher relative prices than those in main trade partners not compensated by nominal exchange rates in the country. Macroeconomic Balance Approach also is not appropriate tool for equilibrium exchange rate estimation, because estimated import equation (which is main part of this approach) is not consistent with the theory. Then we apply BEER approach and find that the main determinants of the long run REER are terms of trade index, relative productivity, trade openness and net foreign assets. We also find a significant BallassaSamuelson effect on real exchange rates with a size of 0.4 percent.
Furthermore, we find that the key determinants of the short run REER are its lagged values, terms of trade index, trade openness, net foreign assets, and administered prices index.
The error correction approach estimates that 45 percent of misalignment in REER is restored during one quarter. Using PEER approach we conclude that the existence of permanent components in the long term determinants of REER increases the misalignment between actual and equilibrium exchange rates.
The rest of the paper is designed as follows: Section I describes monetary and exchange rate policy background for Azerbaijan. Section II estimates various PPP approaches and makes assessments for the best approach. Section III shows the results of Macroeconomic Balance Approach. Section IV introduces Behavioral Equilibrium Exchange Rate approach and its results. Section V estimates Permanent Equilibrium Exchange Rate approach. Section VI concludes.
I. Monetary and Exchange Rate Policy Background for Azerbaijan
Transition to market economy in Azerbaijan accompanied with sharp reduction in production, hyperinflation, and depreciation of local currency. euro it switched to the euro-dollar basket. Following the peak of financial crisis in October 2008, the CBA effectively dropped euro from the basket and pegged its currency to dollar.
As an oil-producing country, Azerbaijan's macroeconomic stability is vulnerable to right choice of exchange rate policy. Consistent misalignment in exchange rates will cause unavoidable damages. Therefore, the aim of this study is to determine the main factors affecting real exchange rates in Azerbaijan. Our results will provide policymakers with effective tools to implement the right exchange rate policy.
II. PPP Approaches

A. Simplified PPP Approach
All PPP approaches suggest that the real exchange rates, R is affected from the changes in relative price levels. These approaches estimate the real exchange rate as:
where, S is nominal exchange rate, P* is the weighted average price level of trade partners and P is the price level in domestic economy.
According to the relative PPP approach, we can write the nominal exchange rate as a fraction of relation in price levels; S = k*(P*/P). Substituting this equation above we can write: R = S * (P/P*) = k*(P*/P)* (P/P*) = k.
Simplified PPP approach assumes that the real exchange rate remains stable over the period of time. If the rate is above the average for that period it is overvalued, otherwise the rate is undervalued. (127.34) is 8.7 percent higher than its equilibrium level (117.18) for the given period.
However, the results should be considered with some caution, because they may be affected by the short sample size and may differ if one considers a longer period. Another approach to test the deviations in real exchange rates is to use Absolute PPP approach. This approach assumes that the nominal exchange rate is equal to the ratio of price levels in domestic economy and in the main foreign trade partner:
We can write this equation in differences as below:
Thus the change in the nominal effective exchange rates (NEER) should be equal to the difference in home and foreign price changes. We find that the actual NEER deviates from this definition. Figure 2 shows that changes in NEER in Azerbaijan are not equal to the differences in home and foreign price change. 
where S and R are the nominal and real exchange rates, respectively, P T , P N , P* T and P* N are the home and main foreign trade partner prices of tradable and non-tradable goods, while α and β are the ratio of non-tradable goods price index to the consumer price index.
The last two terms in equation (1), the relative prices of non-tradables to tradables in home country and in the main trade partner, estimates the Balassa-Samuelson impact. This approach assumes that if tradables are more productive than nontradables, it will adversely affect their prices. In other words, the prices of non-tradables will be higher than that of tradables. This will lead to the appreciation of home currency. An increase in average productivity of tradables in main trade partners will lead to the depreciation of local currency.
Thus if the sum of the coefficients of the third and fourth terms on the right-hand-side of equation (1) equals to one, in other words differences in prices are offset by changing nominal exchange rates, it is considered that the Absolute PPP approach holds true in tradables and the real exchange rate in the country changes by relative productivity of tradables and nontradables (or by Balassa-Samuelson effect). To test this effect, we run a regression where the nominal effective exchange rate, relative tradables and nontradables price index in Azerbaijan and in main trade partners are the explanatory variables. We use CPI as a proxy for nontradables price index and PPI for tradables price index. The brief results are given below (Table 1. 2): (2) where, REER is the real effective exchange rate, NEER is the nominal effective exchange rate, PPI (CPI) producers price index (consumers price index) in home country and MTP is the weighted average indices of main trade partners. _04 means that base year for these variables is 2004. The numbers in brackets show the t-statistics of the coefficients.
By applying several tests, such as Durbin-Watson test, residuals test, and test for structural breaks (test results are available upon request), we find statistically significant results that are consistent with theoretical predictions. First, we find that there is a positive relationship between NEER and REER. One percent increase in NEER results in one percent increase in REER. Second, we find that tradable prices have a significant positive impact on REER in Azerbaijan. One percent increase in tradables price index relative to the main trade partners increases the REER by 0.9 percent. Third, the productivity, measured by the ratio of CPI to PPI, has a significant positive impact on REER. One percent increase in productivity results in 1 percent increase in REER. Finally, we also find that one percent increase in productivity of tradables in main trade partners decrease REER by one percent.
Our findings suggest that Balassa-Samuelson effect has a significant impact on exchange rates in Azerbaijan. This effect is determined by the relative productivity that increases the competitiveness of goods and services produced in home country and the value of local currency. However, one needs to be somewhat cautious while interpreting these results. The increase in productivity observed in Azerbaijan is mostly caused by oil sector. It is well known that the productivity in oil industry in Azerbaijan is growing while that in nonoil sector tends to decline. However, the productivity growth in oil industry is mainly caused both by increase in total output and in oil prices. Although this type of productivity does not contribute to the competitiveness of the country and growing oil revenues cause manat to appreciate.
An alternative way to test the Balassa-Samuelson effect is to combine the first two variables -NEER and relative tradables price index -in the equation (1) as below:
This approach states that if the coefficient of the first variable is not significantly different from zero, then REER in Azerbaijan is determined by the relative productivity in tradables and nontradables. Our test results are given in Table 1 .3. The equation is as follows: (-20,524) (78,802) (3515,193) :
We find that the coefficient of combined effect of NEER with relative tradables price index is not insignificant. Particularly, t-statistics show that its coefficient is significantly different from zero. Using Wald test, we also test the null hypothesis that the coefficient of the firm term is not different from zero. The Wald test results (Panel B in These results suggest that Absolute PPP approaches do not explain the real exchange rate misalignment, in other words deviation in exchange rates caused by relative price disparity is not offset by the changes in the nominal exchange rates in Azerbaijan. Indeed, Azerbaijan has experienced higher prices than its main trade partners and this difference has not been mitigated by manat's depreciation which undermines the impact of Absolute PPP approach. However, we understand that small sample size used in the study may affect our results.
III. Macroeconomic Balance Approach
Another approach to test the misalignment in real exchange rates is Macroeconomic Balance Approach. One of the main procedures in this approach is to estimate the import function. The theory suggests that there is a positive relationship between a country's imports and the real exchange rates. In other words, the elasticity of imports to the real exchange rates is expected to be positive. However, this is not the case for Azerbaijan. We use the real exchange rate as an independent and real GDP as a control variable to test the impact of the former on imports. (13, 999) (-6,319) (6,806) :
The results ( 
IV. Behavioral Equilibrium Exchange Rate (BEER)
Countries with higher risk will offer higher interest rates to attract capital flow which will affect exchange rates. To account for the risk premium, BEER approach includes the interest rates difference between countries and can be written as below:
where r-r* is the difference between home and foreign interest rates; tot is the terms of the trade; tnt is the productivity reflected by the ratio of tradables to non-tradables price indices (relative of the main trade partners); nfa is the net foreign assets; gdebt/gdebt* is ratio of domestic government debt to GDP (relative to the main trade partner)
One of the advantages of the BEER is that this approach incorporates stylized facts of the country of interest. In this case the set of proxies for variables of interest may be affected by country specific factors. Therefore several issues need to be considered when this approach is applied to, particularly for Azerbaijan economy. First, net foreign assets divided by GDP may not accurately reveal the impact of capital inflow on the real exchange rates. Because GDP and net foreign assets are mainly consisted of oil revenues, we take the ratio of net foreign assets to the non-oil GDP. Thus we can prevent oil factor from "contaminating" test results. Second, interest rates will not have any significant impact on the real exchange rate due to the lack of well-developed financial markets in Azerbaijan. Third, due to the lack of data on government debt in main trade partners, we exclude this variable from our analysis.
Fourth, the strong dependence of Azerbaijani economy on oil revenues and its impact on exchange rates require that we include oil prices variable (oil_p) into our analysis. Fifth, the government expenditures in Azerbaijan have increasingly flown to non-oil sector. Therefore, we adjust our approach by including the ratio of government expenditures to non-oil GDP variable (gov_exp_ngdp) to control for this effect. Sixth, the previous studies show that it is essential to include price index for government regulated goods to estimate BEER approach in transition countries. We use administered prices index variable (cpi_adm) for this purposes.
Finally, previous studies also find that when using BEER approach in small and open economies, the degree of trade openness which is calculated as the ratio of trade turnover to GDP is essential to determine the equilibrium level of real exchange rate.
Thus, we can re-write our set of determinants of real exchange rate in BEER approach as follows:
We use the ratio of non-tradables to tradables price index for Azerbaijan and its main trading partners (CPI/PPI)/(CPI*/PPI*) as a proxy for relative productivity (ntt). We use quarterly data from 2001 to 2007 to test BEER approach. All variables, except oil prices, administered CPI and government expenditures ratio to non-oil GDP, were seasonally adjusted (_SA).
We can separate REER series in Azerbaijan into three different sub-periods:
depreciation (2001) (2002) (2003) , relative stability (2003-2004) and appreciation (2004-2007) periods. We can refer to several reasons for this pattern. While the depreciation can be explained by decreasing in the terms of trade, relative productivity and net foreign assets position, the appreciation after 2004 may be caused by the increase in the administered prices index, in the degree of trade openness, in relative productivity, in net foreign assets and in government expenditures all together affected by rising oil revenues.
BEER estimates the long-term relation or cointegration between the real exchange rates and its macroeconomic determinants. The first step in this approach is to examine whether the dependent variable and its determinants integrate at the same order. Desirably, these variables must be non-stationary in level and stationary in differences. Our unit root tests conclude that these variables are non-stationary, I(1) in level and stationary, I(0), in differences (Table 5) at 5 percent significance level.
Because of the short sample size (28 observations) and structural breaks during last years of sample period, we avoid using Johansen cointegration test. Instead, we use EngleGranger cointegration test (Engle and Granger, 1987) to estimate the BEER for Manat. Our results (Table 6 ) are given below: 
We find that the impact of oil prices, administered prices index and the ratio of government expenditures to non-oil GDP on the real exchange rate are not statistically significant. We check the robustness of our results as follows. First, by applying several tests, such as univariate regression, Granger-Causality test, and omitted variables test, we conclude that the relationship between administered prices index and the real exchange rates in Azerbaijan is not statistically significant. Test results are available upon request.
Second, oil prices become insignificant in BEER approach, because of possible interaction with other variables, such as net foreign assets and government expenditures 2 . In other words, these variables can be strongly correlated with each other, because oil revenues directly affect the net foreign assets acquisition and have a strong impact on government revenues in Azerbaijan. 
We find that all dependent variables included in this specification are statistically significant and their signs are consistent with theoretical predictions. Terms of trade, relative price ratio of nontradables to tradables, and the ratio of net foreign assets to non-oil GDP have a positive, while trade openness has a negative impact on the real exchange rates. Our results also satisfy several robustness tests on coefficients, residuals and the stability tests (available at reader's request).
According to Engle-Granger approach (Engle and Granger, 1987) we need to test for stationarity of residuals to conclude that there is a cointegration between REER and its determinants. Figure 3 
Figure 3 Residuals from the BEER approach in equation (6)
We can summarize the results of BEER approach in equation (6) In other words, rising productivity in tradables sector has led to the appreciation of home currency. However, when this effect is closely analyzed, we find that its mostly caused by oil sector. If we analyze oil and non-oil tradables separately, we find that non-oil sector in Azerbaijan has not been able to increase its productivity competitiveness. Indeed, agriculture and non-oil industrial production do not possess modern technology and high skilled human resources in order to claim for a higher productivity. Therefore, these sectors of economy are not able to provide foreign markets with competitive goods. On the other hand, oil production is based on contractual agreements and not defined by the level of competitiveness.
Considering these sides of Azerbaijani economy, we can conclude that the productivity effect defined in Balassa-Samuelson approach does not exist in Azerbaijan.
Third, we find that one percent increase in the degree of openness results in 0.4 percent depreciation in REER in Azerbaijan. This effect is common for transition economies.
Indeed, when small and open transition countries diminish foreign trade barriers, their imports tend to rise and their home currency depreciates.
Fourth, we also find that when net foreign assets increase one percent, manat appreciates by 0.2 percent. This result is intuitive, because higher oil prices and larger production increase oil revenues (and net foreign assets) which leads to the appreciation of home currency.
Based on the equation (6) we also calculate contributions of each explanatory variable to REER during 2003-2007 (Table 10 ).
We can conclude that the main determinants of REER based on the BEER approach are terms of trade, relative productivity (the ratio of non-tradables to tradables price index), openness and net foreign asset position.
A. Short run modeling
The next step in Engle-Granger approach is to construct a short-run model between key determinants and REER, including error correction mechanism (residuals derived from long-run approach with one lag). The main conditions for this stage are that variables have to be stationary in first difference, coefficient of one lagged residuals which derived from longrun model have to be statistically significant, and its value should fall between -1 and 0. In previous sections we concluded that the variables of interest are non-stationary in level, but stationary in first difference. In other words, variables are I (1).
We employ a general to specific approach for the short run modeling and obtain the specification as below: (7) Equation (7) is also robust to tests for heteroscedasticity, autocorrelation and residuals test (Test results are available upon request). On the other hand Omitted Variables Test (Table   12) suggests that administered prices index variable should keep in the specification. The error correction coefficient is consistent with theory; therefore we can also conclude that there is a stable cointegration between REER and its key determinants.
Thus, short-term misalignment of REER is caused by its one period lagged values, terms of trade, trade openness, net foreign asset position and administered prices index. The error correction coefficient shows that misalignment from equilibrium is corrected by 45 percent during a quarter.
B. Misalignment in Real Effective Exchange Rates
We compare the actual and fitted (obtained from equation (6) We find that predicted values based on equation (6) 
Figure 8. REER and permanent components of its determinants
Next, in order to estimate PEER model, we need two thing: a) the coefficients of key determinants obtained from BEER approach (equation (6)) and b) time series of permanent components of key determinanatsof .
Thus, we can specify our PEER approach specification as below: Equilibrium series that derived from equation (8) Table 14 .
We can conclude based on PEER approach that the size of permanent exchange rate misalignment is about 7.3 percent in the fourth quarter of 2007, and 4.3 percent annually. 
Conclusion
We investigate the determinants of equilibrium level of Azerbaijani manat's real effective exchange rate and its misalignment in this paper. Our results can be summarized as below:
a) The Macroeconomic Balance Approach is not relevant to estimate REER equilibrium, due to fact thatimport function is not consistent with the theory, such that there is a negative relation between imports and manat's value. b) After estimating various PPP approaches, we conclude that this group of approaches is not appropriate for estimating equilibrium exchange rates in Azerbaijan. In other words, deviations caused by relative prices are not completely compensated by nominal exchange rates. This may be a result of higher relative prices not compensated by nominal exchange rates in the country than those in main trade partners. Alternatively, this may be caused by the short sample size. f) The key determinants of REER in the short run are its lagged values, terms of trade , trade openness, net foreign assets position, and administered prices index. The error correction coefficient indicates that 45 percent of deviation of REER from its equilibrium level is restored during one quarter. g) We find that permanent misalignment (based on PEER approach) of REER is bigger than its current misalignment (based on BEER approach). The impact of permanent components increase misalignment between actual (prevailing) and equilibrium REER in long run.
h) Finally, we provide the results of various approaches for misalignment applied in this study in Table 8 . 
